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(54) iVIethod and apparatus for placing and cementing casing In horizontal wells 



(57) An apparatus (1 0) for placing and cementing a 
casing string (12) in a horizontal well bore section (14) 
comprises a float shoe (18) attached to the end of the 
casing string (12) and a float collar (22) connected in the 
casing string (12) for trapping air (25) in a first portion 
(24) of the casing string (12) thereby causing it to be 
buoyed up during placement by drilling fluid (16) con- 
tained in the well bore. A selectively openable and re- 
leasable closed baffle assembly (34) is connected within 
the casing string (1 2) for trapping air (25) or a low density 
fluid (38) in a second portion (36) of the casing string 



(12) thereby causing it to also be buoyed up by drilling 
fluid (1 6) in the well bore. The buoying up of the casing 
string reduces placement drag and consequent com- 
pressive loading on the casing string (12). A method of 
the Invention comprises placing the apparatus (10) in a 
horizontal welt bore section (14). opening the cbsed 
baffle means (34) to allowfluid circulation and condition- 
ing of the annulus (13), landing a bottom cementing plug 
on the baffle assembly (90), releasing the baffle assem- 
bly (90) and moving it to the float collar (22). A cement 
slurry is thereafter placed in the annulus and allowed to 
set therein. 
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Description 

The present invention relates to a method and ap- 
paratus for placing and cementing casing in a horizontal 
well. 

In recent years, the drilling and completion of hori- 
zontal weils has increased appreciably. A horizontal well 
is one which Includes one or more horizontal well bore 
sections, i.e. well bores drilled at an angle from vertical 
of about 60* or greater. The horizontal well bore section 
or sections usually extend from a vertical or inclined well 
bore section. The drilling of a horizontal well bore sec- 
tion in a hydrocarbon producing zone allows more of the 
zone to be in direct contact with the well bore which re- 
sults in a higher displacement efficiency of the zone as 
a whole. In some "extended reach wells", the horizontal 
well bore sections frequently approach 90** from vertical 
and the horizontal well bore sections are longer than the 
vertical sections. 

In completing a horizontal well, a casing string usu- 
ally must be run into the horizontal well bore section by 
sliding it through the well bore. The high drag forces ex- 
erted on the casing string can damage the casing joints 
at their threaded connections. As a result, expensive 
heavy casing joints with premium thread connections 
and torque shoulders have been utilized. The casing 
string can also become stuck as a result of differential 
pressures which requires the application of additional 
forces on the casing string to overcome. If sufficient ad- 
ditional forces cannot be applied, the stuck pipe may re- 
sult in the loss of the well. 

Various techniques have heretofor been developed 
and used for decreasing the forces required to run cas- 
ing strings in horizontal wells. For example, the well bore 
drilling fluid has been replaced with a high density fluid 
prior to running a casing string in a horizontal well bore 
sectbn to provide buoyant forces on the casing. In ad- 
dition, a retrievable packer has been included In the cas- 
ing string for the purpose of trapping a fluid lighter than 
the well bore fluids between the packer and the end of 
the casing string. U.S. Patent No. 4,986,361 dated Jan- 
uary 22, 1 991 , U.S. Patent No. 5,117,915 dated June 2, 
1992 and U.S. Patent No. 5,181,571 dated January 26. 
1 993, all issued to Mueller et al., disclose apparatus for 
trapping air in the leading portion of a casing string to 
thereby Increase the buoyancy of the casing string in 
drilling fluid contained In the well bore. In one embodi- 
ment, the apparatus includes a float shoe and a sliding 
air trapping insert in the casing string. The air trapping 
Insert is opened to allow fluid circulation and then moved 
to a position adjacent the float shoe when a cementing 
plug followed by a cement slurry Is pumped into contact 
with the insert. Thereafter the cement slurry is pumped 
into the annulus and allowed to set. 

While the above and other methods and apparatus 
have been utilized successfully, there Is still a need for 
improved methods and apparatus for reducing casing 
string drag and reducing or eliminating the need for the 



use of expensive heavy casing joints to prevent damage 
as a result of excessive forces exerted on the casing 
string. 

We have now devised a method and apparatus 
s which meet or reduce the problems associated with the 
prior art. 

According to one aspect of the present invention, 
there is provided a method of placing casing In a hori- 
zontal well bore section of a horizontal welt which sec- 
tion contains drilling fluki, the method comprising the 
steps of (a) connecting a float shoe to the lower end of 
a first joint of casing and running said first joint into said 
well; (b) connecting additional joints of casing to said 
first joint as said joints are run into said well without filling 
said joints with drilling or other fluid thereby forming a 
string of casing containing only air; (c) connecting a float 
collar to said string of casing; (d) connecting additional 
joints of casing to said string of casing above said float 
collar without filling said joints with drilling or other fluid 
whereby said joints contain only air or filling said joints 
with a low density fluid as said joints are run Into said 
well; (e) connecting a selectively openable and releas- 
able closed baffle assembly within the interior of said 
string of casing thereby trapping said air or low density 
fluid within the portion of said string of casing between 
said float collar and said baffle assembly whereby that 
portion of said string of casing and the portion filled with 
air between said float collar and said float shoe are bu- 
oyed up by drilling fluid in said horizontal well bore sec- 
tion of said well thereby reducing the drag on said por- 
tions during their placement in said horizontal well bore 
section, said baffle assembly being closed by a prede- 
termined fluid pressure operable valve member at- 
tached thereto and being connected within the interior 
of said string of casing by a releasable fluid pressure 
operable connector attached thereto; (f) connecting ad- 
ditional joints of casing to said string of casing above 
said closed baffle assembly and filling said joints with 
drilling fluid as said joints are run into said welt until said 
buoyed up portions of said string of casing are placed 
in a desired location in said horizontal well bore section 
of said well; and (g) opening said closed baffle assembly 
by exerting said predetermined fluid pressure on said 
valve member attached thereto whereby fluids may be 
flowed through said string of casing into the annulus be- 
tween said string of casing and said well. 

In a further aspect, the present invention provides 
an apparatus for facilitating the placement of a casing 
string in a horizontal welt bore section of a horizontal 
well containing drilling fluid, said apparatus comprising 
a float shoe attached to the end of said casing string 
which first enters said horizontal well bore section during 
placement; a float collar connected In said casing string 
for trapping air in a first portion of said casing string 
thereby causing said first portion to be buoyed up during 
placement in said horizontal well bore section by said 
drilling fluid therein whereby drag on said first portion is 
reduced; and a selectively openable and releasable 
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closed baffle means connected In said casing string for 
trapping air or a low density fluid in a second portion of 
said casing string thereby causing said second portion 
to be buoyed up during placement in said horizontal well 
bore section by said drilling fluid therein whereby drag s 
on said second portion Is reduced, said closed baffle 
means including a predetermined fluid pressure opera- 
ble valve attached thereto and being connected in said 
string of casing by a predetermined fluid pressure oper- 
able releasable connector assembly 

In a further aspect, the present invention includes 
a selectively operable and releasable closed baffle as- 
sembly for attachment within a pipe string, which baffle 
assembly comprises an internal collet retainer adapted 
to be connected to said pipe string; a cylindrical collet 
disposed within and retained by said collet retainer hav- 
ing an annular recess formed in an exterior surface 
thereof; an annular lip seal disposed in said recess for 
providing a seal between said collet and the interior sur- 
face of said pipe string; an O-ring disposed in said re- 
cess between said collet and said lip seal for facilitating 
the movement of said Hp seal into sealing contact with 
said interiorsurface of said pipe string; a collet releasing 
sleeve slidably disposed within said collet positioned to 
engage a cementing plug displaced into landing contact 
therewith; at least one shear pin engaged with said collet 
and extending into a recess in said collet releasing 
sleeve, said shear pin shearing when a predetermined 
fluid pressure is exerted on said collet releasing sleeve 
by a cementing plug landed thereon; a baffle member 
sealingly connected to said collet having an opening 
therethrough; and a predetermined fluid pressure oper- 
able valve means sealingly attached to said opening In 
said baffle member. 

In a further aspect of the present invention, there is 
provided a selectively operable and releasable closed 
baffle assembly for attachment within a pipe string, 
which baffle assembly comprises a collet retainer adapt- 
ed to be connected said pipe string; a collet disposed 
within and retained by said collet retainer; a collet re- 
leasing sleeve slidably disposed within said collet posi- 
tioned to engage a cementing plug displaced into land- 
ing contact therewith; at least one shear pin engaged 
with said collet and extending into a recess in said collet 
releasing sleeve, said shear pin shearing when a pre- 
determined fluid pressure is exerted on said collet re- 
leasing sleeve by a cementing plug landed thereon; a 
baffle member sealingly connected to said collet having 
an opening therethrough; and a predetermined fluid 
pressure operable valve means sealingly attached to 
said opening in said baffle member. 

The improved apparatus of this invention basically 
comprises a float shoe attached to the leading end of 
the casing string, a float collar connected in the casing 
string for trapping air in a first portion of the casing string 
thereby causing It to be buoyed up during placement by 
drilling fluid whereby drag is reduced, and a selectively 
openable and releasable closed baffle assembly con- 
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nected in the casing string for trapping a low density fluid 
in a second portion of the casing string thereby causing 
It to also be buoyed up during placement by drilling fluid. 
The selectively openable and releasable closed baffle 
assembly includes a fluid pressure operable valve mem- 
ber attached thereto, and the assembly Is connected 
within the casing string by a predetermined fluid pres- 
sure releasable connector assembly. 

The Improved methods of this Invention for placing 
and cementing casing in a horizontal well bore section 
of a horizontal well containing drilling fluid basically com- 
prise the steps of connecting a float shoe to the lower 
end of a first joint of casing and running the first joint of 
casing into the well. Additional joints of casing are con- 
nected to the first joint and to each other which are run 
into the well without being filled with fluid thereby form- 
ing a string of casing containing only air. A float collar Is 
connected to the string of casing containing air to trap 
the air therein, and additional joints of casing are con- 
nected to the float collar which are filled with air or other 
low density fluid as they are run into the well. A selec- 
tively openable and releasable closed baffle assembly 
is next connected within the interior of the string of cas- 
ing which traps the air or low density fluid within the por- 
tion of the string of casing between the float collar and 
the baffle assembly whereby that portion of the string of 
casing and the portion of the string of casing between 
the float shoe and float collar filled with air are buoyed 
up by drilling fluid in the horizontal well bore section as 
the string of casing Is run therein. Additional joints of 
casing are connected to the string of casing above the 
closed baffle assembly and such joints are filled with 
drilling fluid as they are run into the well. After the string 
of casing has been placed in the well, the closed baffle 
assembly is opened whereby the low density fluid and/ 
or air percolates up through the drilling fluid in the casing 
to the surface. If desired, the low density fluid and/or air 
can be displaced through the string of casing into the 
annulus between the string of casing and the well and 
circulated to the surface. Thereafter, a cement slurry is 
flowed through the string of casing into the annulus and 
allowed to set into a hard impermeable mass therein. 

In order that the invention may be more fully under- 
stood, embodiments thereof will now be described by 
way of illustration only with reference to the accompa- 
nying drawings, in which: 

FIGURE 1 is a side cross-sectional view of a hori- 
zontal well bore section having a casing string Including 
one embodiment of apparatus of the present Invention 
disposed therein. 

FIGURE 2 is a cross-sectional view similar to FIG. 
1 showing the casing string apparatus after a baffle as- 
sembly has been opened and drilling fluid circulated 
through the drill string into the annulus. 

FIGURE 3 is a cross-sectional view similar to FIG. 
1 showing the casing string apparatus after a bottom ce- 
ment plug displaced by a cement slurry has landed on 
the baffle assembly. 
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FIGURE 4 is a cross-sectional view similar to FIG. 
1 showing the casing string apparatus after the baffle 
assembly has been released and it and the bottom ce- 
menting plug have landed on a float collar. 

FIGURE 5 is a cross-sectional view similar to FIG. 
1 showing the casing string apparatus after the cement 
slurry has flowed through the casing string into the an- 
nulus and a top cementing plug has landed on the bot- 
tom cementing plug. 

FIGURE 6 is an enlarged cross-sectional view of 
the embodiment of baffle assembly shown in FIG. 1 re- 
leasably connected within a casing string. 

FIGURE 7 is an enlarged cross-sectional view sim- 
ilar to FIG. 6 showing the baffle assembly after the bot- 
tom cementing plug has landed thereon. 

FIGURE 8 is an enlarged cross-sectional view sim- 
ilar to FIG. 6 showing the baffle assembly after it has 
been released and started moving in the casing string, 

FIGURE 9 is a cross-sectional view of another em- 
bodiment of baffle assembly which can be utilized in ac- 
cordance with the present invention, releasably con- 
nected within a casing string. 

FIGURE 10 Is an enlarged cross-sectional view of 
a portion of the baffle assembly of FIG. 9. 

FIGURE 11 is a cross-sectional view similar to FIG. 
9 showing the baffle assembly after a bottom cementing 
plug has landed thereon. 

FIGURE 1 2 is a cross-sectional view similar to FIG. 
9 showing the baffle assembly after it has been released 
and started moving in the casing string. 

As is well understood, horizontal wells generally in- 
clude a first vertical or inclined well bore section which 
is connected to one or more horizontal well bore sec- 
tions. The horizontal well bore section or sections devi- 
ate from vertical by at least about 60* and can and often 
do deviate as much as 90** or greater. In order to place 
a string of casing in a well bore including a horizontal 
well bore section, the string of casing usually must be 
lowered through the vertical or inclined well bore section 
and then slid into the horizontal well bore section. Be- 
cause a great deal of force is often required to slide the 
casing string into the horizontal well bore section, it has 
heretofore been necessary to utilize expensive heavy 
casing joints which include premium thread connections 
and torque shoulders whereby they resist damage as a 
result of the high forces exerted on them. The methods 
and apparatus of the present invention may reduce the 
forces which are required to be exerted on the casing 
string during placement in a horizontal well, and may 
eliminate the necessity of using expensive high strength 
casing joints, and/or allow the use of larger casing sizes 
in extended reach wells. In addition, the apparatus of 
this invention reduces or obviates the requirement of ei- 
ther special surface equipment or the use of any type of 
work string or line to operate as do some prior art appa- 
ratus. Further, the apparatus is fluid pressure operated 
from the surface and may be adaptable to any casing 
size or type of cementing plug. Also, the embodiments 



of the present invention including selectively openable 
and movable baffle assemblies which do not require the 
drill-out of special collars and the like may be used in 
performing a variety of down hole operations including 
s cementing operations involving selective release ce- 
menting plug apparatus and the like. 

Referring now to the drawings, and particularly to 
Fl G. 1 . the improved apparatus of the present invention 
for placing and cementing a string of casing in a hori- 

10 zontal well is illustrated and generally designated by the 
numeral 10. The apparatus 10 includes a string of cas- 
ing 12 which has been placed in a horizontal well bore 
section 14 while being buoyed up by drilling fluid 16 con- 
tained in the well bore 14. The buoying up of the casing 

is string 1 2 by the drilling fluid 16 allows the casing string 
1 2 to be run or placed in the horizontal well bore section 
14 without Incurring excessive drag and without requir- 
ing excessive forces to be placed on the casing string 
12. As will be understood by those skilled in the art, the 

20 horizontal casing string 12 is comprised of a plurality of 
casing joints threadedly connected together and the 
string of casing 12 is connected to additional casing 28 
which extends to the surface through an upwardly ex- 
tending well bore section (not shown). The tenn "casing" 

2S is used herein to mean casing, liners or other pipe which 
is cemented in a well bore. 

The apparatus 10 basically comprises a conven- 
tional float shoe 1 8 connected to a plurality of connected 
casing joints 20. The other end of the connected casing 

30 joints 20 is connected to a conventional float collar 22. 
The float shoe 1 8, the connected joints of casing 20 and 
the float collar 22 make up a first portion 24 of the casing 
string 12 which is filled with air (designated by the nu- 
meral 25) as will be described further hereinbelow. Con- 

3S nected to the opposite end of the float collar 22 from the 
connected joints of casing 20 is another plurality of con- 
nected casing joints 26. The other end of the connected 
casing joints 26 is connected to connected casing joints 
28 forming the vertical or inclined section of the well bore 

40 (not shown) by a threaded casing collar 30, A collet re- 
tainer 32 is clamped between the ends of the casing 
joints 26 and 28 connected by the collar 30, and a se- 
lectively openable and re leasable closed baffle assem- 
bly 34 is releasably connected to the collet retainer 32. 

45 The connected casing joints 26 between the float collar 
22 and the baffle assembly 34 make up a second portion 
36 of the casing string 12 which is also filled with air or 
a low density fluid 38. 

The casing string 12, as well as the additional con- 

so nected casing joints 28 that extend to the surface, are 
made up on the surface as the casing is being inserted 
in the well bore. That is, the float shoe 18 is connected 
to the end of a first joint of casing 20 and the float shoe 
and first joint of casing are run into the well. Additional 

ss joints of casing 20 are connected to the first joint 20, and 
the first and additional joints 20 are run into the well with- 
out filling them with drilling or other fluid thereby forming 
the first casing string portion 24 containing only air. The 
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float collar 22 is next connected to the casing string por- 
tion 24 which traps the air therein followed by the addi- 
tional casing joints 26 which are connected to the float 
collar 22 and to each other forming the second casing 
string portion 36. As the casing joints 26 forming the cas- s 
ing string portion 36 are connected and run into the well 
bore, they are filled with air or a low density fluid 38. The 
selectively openable and releasable closed baffle as- 
sembly 34 is connected within the interior of the casing 
string portion 36 which traps the air or low density fluid 
38 therein. Thereafter, the additional casing joints 28 are 
connected to the casing string portion 36 while being 
filled with drilling fluid. As mentioned, the casing string 
portions 24 and 36 containing air 25 and air or bw den- 
sity fluid 38, respectively, are buoyed up by the higher 
density drilling fluid 16 contained in the well bore 14 as 
the casing string 12 is Inserted in the well bore 14. 

The structure and operation of the float shoe 1 8 and 
float collar 22 are conventional and well understood. As 
illustrated in the drawings, both the float shoe 18 and 
float collar 22 include spring biased check valves 40A 
and 40B, respectively, comprised of valves 41 A and 41 B 
connected to valve stems 42 A and 428. The valves 41 A 
and 41 B seat on valve seats 44 A and 44B and are urged 
to the closed position by springs 46 A and 46B. Both the 
float shoe 18 and float collar 22 allow pressurized fluid 
outflow (In directions toward and through the leading 
end of the casing string 12), but prevent inflow. Thus, 
the air trapped within the casing string portion 24 Is pre- 
vented from entering the casing string portion 36 by the 
check valve 40B of the float collar 22. The air Is initially 
prevented from flowing through the check valve 40A of 
the float shoe 1 8 by the bias applied to the valve 41 A by 
the spring 46A. Thereafter, the hydrostatic pressure of 
the drilling fluid in the well bore is greater than the pres- 
sure of the air in the casing string portion 24 which pre- 
vents the check valve 40A from opening. 

While, as Indicated above, the portion 36 of the cas- 
ing string 12 can be filled with a low density fluid other 
than air to increase the weight of the casing string or for 
any other reason, the portion 36 will normally be filled 
with air. When used, the low density fluid can be any 
fluid which is compatible with the drilling fluid used and 
has a desired density. Examples of such low density flu- 
Ids are water, aqueous emulsions, aqueous foams, hy- 
drocarbon liquids and the like. 

The drilling fluid 16 contained in the well bore 12, 
placed in the connected casing joints 28 and circulated 
through the casing string 1 2 and annulus 1 3 can be any 
conventional weighted drilling fluid. The term "drilling 
fluid" is used herein to mean any fluid utilized to drill the 
well bore 14 or otherwise circulated into the well bore 
14 and/or annulus 13. Most commonly, the drilling fluid 
is an aqueous fluid containing viscosifying agents such 
as hydratable clays and polymers, weighting materials 
and other additives. Regardless of the particular type of 
drilling fluid used, it should have as high a density as is 
practical without exceeding the fracture gradients of the 



subterranean zones penetrated by the well bore. Gen- 
erally, the drilling fluid has a density in the range of from 
about 9 to 20 pounds per gallon (1078 to 2396 Kg per 
m^), more preferably from about 10 to about 18 pounds 
per galbn (1 1 98 to 21 56 Kg per m^) and most preferably 
from about 1 2 to about 1 5.5 pounds per gallon (1 438 to 
1857 Kg per m^). 

Referring now to FIGS. 6-8, and particularly to FIG. 
6, the selectively openable and releasable closed baffle 
assembly 34 is illustrated in enlarged detail releasably 
connected within the second casing string portion 36 of 
the casing string 12. The closed baffle assembly 34 ba- 
sically comprises a funnel shaped baffle member 50 
which Is rigidly connected at Its enlarged end 51 to a 
cylindrical collet 52 that is a part of a releasable connec- 
tor assembly, generally referred to by the numeral 35. 
Conventional O-rings 53 disposed between the baffle 
member 50 and collet 52 provide a fluid tight seal ther- 
ebetween. The collet 52 includes a plurality of flexible 
collet fingers 54 having collet heads 56 thereon. The col- 
let 52 is disposed within the previously mentioned cylin- 
drical collet retainer 32 which Includes an outwardly ex- 
tending annular lip portion 58 clamped between the 
ends of a casing joint 26 and a casing joint 28 connected 
within the threaded casing collar 30. 

A cylindrical collet releasing sleeve 60 is slidabiy 
disposed within the collet 52, and at least one shear pin 
62 (two are shown) is engaged with the collet 52 and 
extends into a recess 64 in the releasing sleeve 60. An 
O-ring 61 provides a seal between the releasing sleeve 
60 and the collet 52. 

The enlarged collet heads 56 of the collet 52 Include 
outwardly extending portions which form exterior slop- 
ing shoulders 55 for contacting a corresponding annular 
shoulder 57 on the collet retainer 32. An O-ring 33 pro- 
vides a seal between the collet 52 and the collet retainer 
32. The releasing sleeve 60 contacts the collet heads 
56 and prevents them from moving inwardly and disen- 
gaging from the collet retainer 32. An annular cementing 
plug landing seat 66 is attached to the releasing sleeve 
60. 

Attached within the opening 70 formed by the re- 
duced diameter portion 59 of the baffle member 50 is a 
predetermined fluid pressure operable valve 72. While 
the valve 72 can take various mechanical forms, it is 
preferably a rupturable member sealingly attached 
across the opening 70 in the baffle member 50 which 
ruptures when a predetermined fluid pressure is exerted 
thereon. 

A hollow wiper plug 74 is connected to the exterior 
of the reduced diameter portion 59 of the baffle member 
50. The wiper plug 74 includes a plurality of resilient wip- 
ers 76 which contact the inside surfaces of the casing 
string 1 2. 

In the operation of the closed baffle assembly 34 
(referring to FIGS. 6-8), after the casing string 12 has 
been placed in the horizontal well bore section 14. drill- 
ing fluid is pumped Into the casing string at the surface 
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to increase the fluid pressure within the connected cas- 
ing joints 28 to the predetermined fluid pressure level 
required to open the valve 72 in the baffle assembly 34. 
That is, fluid pressure is exerted on the rupturable mem- 
ber 72 by way of the hollow interiors of the releasable 
connector assembly 35 and the baffle member 50 until 
the predetermined pressure level required to rupture the 
rupturable member 72 is equaled or exceeded, and the 
rupturable member 72 ruptures as illustrated in FIG. 7. 
After the rupture of the rupturable member 70, the air 
25 in the casing string 1 2 is allowed to percolate through 
the drilling fluid in the casing to the surface. Thereafter, 
the drilling fluid is circulated through the casing string 
1 2 and into the annulus 1 3 between the walls of the well 
bore 1 4 and the exterior surface of the casing string 12 
(FIG. 1). As mentioned, a less preferable method of re- 
moving the air is to circulate drilling fluid through the baf- 
fle assembly 34 and through the drill string 12 whereby 
the air or low density fluid 38 and air 25 are circulated 
out of the casing string 12. The circulation of drilling fluid 
for a period of time clears the annulus of debris and con- 
ditions it for subsequently receiving a cement slurry. 

After the above mentioned circulation has been 
completed, a bottom cementing plug 80 is displaced by 
a surface pumped cement slurry through the connected 
casing joints 28 to the baffle assembly 34 whereupon 
the plug 80 lands on the seat 66 of the baffle assembly 
34 as shown in FIG. 7. The baffle assembly 34 is then 
released from the collet retainer 32 by increasing the 
fluid pressure of the cement slurry behind the cement 
plug 80 to the predetermined fluid pressure required to 
shear the shear pins 62 and move the releasing sleeve 
60 fonward. That is, the increased pressure of the ce- 
ment slurry is exerted by way of the cementing plug 80, 
the seat 66 and the releasing sleeve 60 on the one or 
more shear pins 62 retaining the releasing sleeve 60 
within the collet 52. As a result and as shown in FIG. 7, 
the shear pins 62 are sheared which allows the releas- 
ing sleeve 60 to move forward a distance sufficient to 
free the collet heads 56 of the collet 52. Once the collet 
heads 56 are free to move inwardly, the fluid pressure 
exerted on the cementing plug 80 and baffle assembly 
34 causes the collet heads 56 to move inwardly and 
slide past the collet retainer 32 as the cementing plug 
80 and baffle assembly 34 are moved, forwardly as 
shown in FIG. 8. The baffle assembly 34 and cementing 
plug 80 are moved through the casing string 12 to the 
float collar 22 as will be described further below 

Referring now to FIGS. 9-12, and particularly to 
FIGS. 9 and 10, an alternate embodiment of the selec- 
tively openabie and releasable closed baffle assembly 
of this invention, generally designated by the numeral 
90, is illustrated. Instead of the collet retainer 32 
clamped between adjacent casing joints as is utilized by 
the closed baffle assembly 34 described above, the baf- 
fle assembly 90 includes a threaded casing sub 92 hav- 
ing an annular collet retaining recess 94 formed in an 
interior surface thereof. The casing sub 92 and the other 
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components of the closed baffle assembly 90 connected 
thereto are threadedly connected between a casing joint 
26 and a casing joint 28 previously described. 

A cylindrical collet 96 having a plurality of flexible 

5 collet fingers 98 including head portions 1 00 is disposed 
within the casing sub 92. The head portions 100 of the 
collet 96 include exterior sloping shoulders 102 thereon 
which engage a sloping complimentary annular shoul- 
der 104 formed in the interior recess 94 In the casing 

10 sub 92. 

A collet releasing sleeve 106 is slidably disposed 
within the collet 96 which is positioned to engage a ce- 
menting plug displaced into landing contact therewith as 
will be described below. The releasing sleeve 106 in- 

^5 eludes an external annular surface 108 which contacts 
the head portions 100 of the collet 96 and maintains 
them in engagement with the recess 94 in the casing 
sub 92. At least one shear pin 110 (two are shown) is 
engaged with the collet 96 and extends into a recess 

20 112 in the releasing sleeve 106. The releasing sleeve 
106 Is of a size and shape similar to the internal hollow 
core of a cementing plug and includes a central opening 
114extending therethrough. The opposite ends 116and 
118 of the releasing sleeve 106 each include an annular 

25 serrated surface 120 and 1 22, respectively, for prevent- 
ing the rotation of the releasing sleeve in the event that 
it and similarly formed cementing plugs are drilled out 
of the casing string. 

As best shown in FIG. 10, the collet 96 includes an 

30 annular recess 124 disposed In an external surface 
thereof. An annular lip seal 126 for providing a seal be- 
tween the collet 96 and an internal surface of the casing 
sub 92 is disposed in the recess 124. In addition, an O- 
ring 128 Is positioned within the recess 124 between a 

35 surface of the recess 1 24 and the lip seal 126. Alterna- 
tively, the O-ring 1 28 is positioned within a groove within 
the recess 1 24, thereby pre-loading the lip seal 1 26, be- 
tween a surface of the recess 124 and the lip seal 126. 
When fluid pressure is applied to the O-ring 128 and the 

40 lip seal 126. the O-ring 128 is forced towards the en- 
larged end portion 127 of the lip seal 126 which In turn 
forces the lip seal 126 into contact with the interior sur- 
face of the casing sub 92 whereby a seal is provided 
between the casing sub 92 and the collet 96. The lip seal 

45 126 is formed of a hard elastomer material which will 
withstand high fluid pressures without extruding out of 
the recess 124. However, because of the hardness of 
the lip seal 126, a relatively high fluid pressure is re- 
quired to force it into sealing contact with the casing sub 

50 92 when the O-rIng 1 28 is not present. The O-rIng 1 28 
is forced towards the enlarged end portion 1 27 of the lip 
seal 126 at relatively low pressures thereby moving the 
lip seal into sealing contact with the interior surface of 
the casing sub 92 whereby it provides a seal at such low 

55 pressures. 

A hollow baffle member 130, which includes a hol- 
low core 1 31 similar in size and shape to the releasing 
sleeve 106 and a plurality of wipers 132 for contacting 
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the inside surfaces of the casing string 12, is rigidly at- 
tached to the collet 96. Sealingly disposed within the 
opening 134 extending through the baffle member 130 
is a predetermined fluid pressure operable valve 136. 
The valve 1 36 is preferably a rupturable valve member s 
which ruptures when the predetermined fluid pressure 
is exerted thereon. Like the releasing sleeve 106. the 
baffle member 1 30 includes opposite annular serrated 
ends 1 38 and 1 40 for engaging the serrated surface 1 22 
of the releasing sleeve 106 and a complimentary serrat- io 
ed surface on a float collar or float shoe when landed 
thereon. At least one lock ring disposed in a groove, both 
designated by the numeral 14, are utilized to maintain 
the collet 96 and other parts of the assembly attached 
thereto within the casing sub 92. 

The operation of the closed baffle assembly 90 is 
similar to the operation of the closed baffle assembly 34 
described above. Referring to FIGS. 11 and 12, after the 
casing string within which the closed baffle assembly 90 
is attached has been placed in a horizontal well bore 20 
section, drilling fluid is pumped into the casing string 
from the surface to increase the fluid pressure exerted 
on the closed baffle assembly 90 to cause it to open. 
That is, the increasing fluid pressure is exerted on the 
rupturable valve member 1 36 by way of the hollow inte- 2S 
riors of the releasing sleeve 106 and baffle member 1 30 
until the predetermined pressure level required to rup- 
ture the rupturable member 1 36 is reached and the rup- 
turable member 136 ruptures as illustrated in FIGS. 11 
and 12. After the opening of the rupturable valve mem- 30 
ber 1 36, the air in the casing string is allowed to perco- 
late out of the casing string. Thereafter, the drilling fluid 
Is circulated through the drill string and annulus as pre- 
viously described in connection with the closed baffle 
assembly 34. 3S 

After the circulation of drilling fluid has been com- 
pleted, a bottom cementing plug 142 which includes a 
serrated surface 144 that is complimentary to the ser- 
rated surface 120 of the releasing sleeve 106 is dis- 
placed by a surface pumped cement slurry through the 40 
connected casing joints 28 into landing contact with the 
releasing sleeve 106 as shown in FIG. 11. The portion 
of the closed baffle assembly 90 within the casing sub 
92 is then released from the casing sub by increasing 
the pressure of the cement slurry on the cement plug ^ 
142 to the predetermined fluid pressure required. That 
is, the pressure of the cement slurry is increased to a 
level equal to or greater than the predetermined fluid 
pressure which is exerted on the shear pins 110 retain- 
ing the releasing sleeve 106 within the collet 96 by way BO 
of the cementing plug 142 and releasing sleeve 106. As 
a result and as shown in FIG. 1 2, the shear pins 110 are 
sheared which allows the releasing sleeve 106 to move 
forwardly a distance sufficient to release the collet 
heads 1 00 from the recess 94 in the casing sub 92. Once ^5 
the collet heads 100 are released, the fluid pressure ex- 
erted on the cementing plug 142 and the releasing 
sleeve 106 causes the cementing plug 142. the releas- 



ing sleeve 106 and the other internal baffle assembly 
parts to move toward the leading end of the casing string 
12 as shown in FIG. 12. 

The improved methods of the present invention for 
placing casing in a horizontal well bore section of a hor- 
izontal well containing drilling fluid basically comprise* 
the following steps which are described with reference 
to FIGS. 1-5: 

(1 ) connecting the float shoe 18 to the lower end of 
a first joint of casing 20 and running the first joint 20 
into the well without filling it with drilling fluid, 

(2) connecting additional casing joints 20 to the first 
joint 20 as the additional joints 20 are run into the 
well without filling the additional joints with drilling 
fluid thereby forming a string of casing containing 
only air 25, 

(3) connecting the float collar 22 to the connected 
casing joints 20 to thereby trap the air 25 in the con- 
nected casing joints 20, 

(4) connecting additional casing joints 26 to the float 
collar 22 without filling the connected joints 26 or 
filling the connected joints 26 with a low density fluid 
other than air as the joints 26 are run into the well, 

(5) connecting the closed baffle assembly 34 (or the 
closed baffle assembly 90) within the interior of the 
connected casing joints 26 thereby trapping the air 
or other low density fluid 38 within the connected 
casing joints 26 whereby the portion 36 of the cas- 
ing string 1 2 filled with air or low density fluid 38 and 
the portion 24 filled with air 25 are buoyed up by 
drilling fluid 16 in the horizontal well bore section 1 4 
thereby reducing the drag on those portions during 
their placement In the horizontal well bore section 
14, 

(6) connecting additional casing joints 28 to the 
string of casing 12 and filling the additional joints 
with drilling fluid 16 as they are run into the well until 
the buoyed up portions 24 and 36 of the string of 
casing 1 2 are placed in a desired location in the hor- 
izontal well bore section 14, and 

(7) opening the closed baffle assembly 34 by exert- 
ing thereon the predetermined fluid pressure re- 
quired to rupture the rupturable valve member 72 
thereof as shown in FIG. 2. 

After the string of casing 12 has been placed 
and the predetermined fluid pressure operable 
valve 72 of the closed baffle assembly 34 has been 
opened, the following additional steps are per- 
formed to cement the casing string 12 in the hori- 
zontal well bore section 14, 

(8) allowing the air 25 to percolate out of the casing 
string 1 2 or circulating the air out and flowing drilling 
fluid through the casing string 12 into the annulus 
13 to condition the annulus 13 for receiving a ce- 
ment slurry as shown in FIG. 2, 

(9) flowing a cement slurry 1 52 behind a selectively 
openable bottom cementing plug 1 50 into the cas- 
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ing string 12 whereby the bottom plug 150 is dis- 
placed into landing contact with the baffle assennbly 
34. 

(10) releasing the baffle assembly 34 from its con- 
nection with the string of casing 12 by exerting the 5 
predetermined fluid pressure by way of the bottom 
plug 150 on the baffle assembly 34 required to re- 
lease the baffle assembly 34, 

(11) continuing the flow of the cement slurry 152 
whereby the bottom plug 1 50 and the baffle assem- io 
biy 34 are displaced through the string of casing 1 2 
and land on the float collar 22 as shown in FIG. 4, 

(12) opening the bottom plug 150 by exerting the 
predetermined fluid pressure on the bottom plug 
150 required to rupture the rupturabie valve mem- is 
ber 1 54 attached thereto as shown in FIG. 5, 

(1 3) flowing a displacement fluid 158 behind a top 
cementing plug 156 into the casing string 12 where- 
by the top plug 1 56 is displaced into landing contact 
with the bottom plug 150 and the cement slurry 152 20 
is displaced into the annulus 1 3 as illustrated in FIG. 

5, and 

(1 4) allowing the cement slurry 1 52 to set into a hard 
impermeable mass in the annulus 13. 

25 

As will be understood by those skilled in the art, after 
the cement slurry has set in the annulus, if it is necessary 
or desirable, the cementing plugs 150 and 156, the baf- 
fle assembly 34, the float collar 22, set cement in the 
connected casing joints 20 and the float shoe 1 8 can all 30 
be drilled out of the casing string 12. 

In order to further illustrate the methods and appa- 
ratus of this invention, the following Example is given by 
way of illustration only. In the Example, FIG. 1 of the 
drawings and the reference numerals thereon are re- 3S 
f erred to. 

Example 

An extended reach well bore is drilled into a hydro- 40 
carbon producing formation at a depth of about 2,000 
feet (610 metres) having a substantially vertical well 
bore section extending into the formation and a substan- 
tially horizontal well bore section extending within the 
formation for a distance of about 4,000 feet (1220 me- 45 
tres) from a vertical well bore section. After the drilling 
is completed, the horizontal and vertical well bore sec- 
tions both contain drilling fluid. 

A conventional float shoe 1 8 is connected to the 
lower end of a first joint 20 of 7 inch (17.8 cm) casing so 
and the first joint is run in the well followed by 1 or more 
(generally 1-3) additional 7 inch (17.8 cm) casing joints 
none of which are filled with drilling or other fluid. A float 
collar 22 is connected to the resulting string of casing 
which traps the air therein thereby forming a 40-120 foot ss 
(12.2 to 36.6 metres) long string of casing between the 
float shoe 18 and the float collar 22 containing only air. 

80-100 additional 7 inch (17.8 cm) casing joints 26 
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are connected to the float collar 22 and to each other 
which are also not filled with drilling or other fluid. A se- 
lectively openable and releasable closed baffle assem- 
bly 34 is connected within the interior of the portion of 
the casing string formed by the joints 26 whereby air is 
trapped therein forming a 3,000-4,000 foot (91 4 to 1 220 
metres) portion of the casing string between the float 
collar 22 and the baffle assembly 34 containing air. The 
baffle assembly 34 includes a predetermined fluid pres- 
sure rupturabie valve member 72 attached thereto and 
is connected within the interior of the casing string by a 
predetermined fluid pressure releasable collet connec- 
tor 35. 

Additional casing joints 28 are connected to the 
string of casing above the closed baffle assembly 34 and 
to each other which are filled with drilling fluid as they 
are run into the well bore. The drilling fluid contained in 
the well bore and placed within the casing string above 
the closed baffle assembly is a water based drilling fluid 
containing hydrated clay hydrated polymer, weighting 
material and other additives whereby it has a density of 
from about 9 to about 20 pounds per galbn (1078 to 
2396 Kg per m^). 

The leading portion of the drill string containing air 
and the following portion containing air are buoyed up 
by the drilling fluid contained in the horizontal well bore 
section as the casing string is inserted therein. The bu- 
oying up of the casing string substantially reduces the 
drag forces exerted on the casing string as it is slid 
through the horizontal well bore section. Additional cas- 
ing joints 28 are added to the casing string at the surface 
until the buoyed up portions of the casing string are 
placed in a desired location in the horizontal well bore 
section. 

After placement of the casing string, the closed baf- 
fle assembly 34 is opened by exerting the predeter- 
mined fluid pressure required to rupture the valve mem- 
ber 72 attached thereto. The air in the casing string is 
allowed to percolate through the casing to the surface, 
and drilling fluid is then circulated through the casing 
string and through the annulus whereby the annulus is 
conditioned for receiving a cement slurry. 

A cement slurry is next flowed through the casing 
string behind a selectively openable bottom cementing 
plug whereby the bottom plug is displaced into landing 
contact with the baffle assembly. The baffle assembly is 
released from its connection with the interior of the string 
of casing by the exertion of a predetermined fluid pres- 
sure on the bottom plug which in turn exerts a force on 
the releasable fluid pressure operable collet connector 
35 so that the baffle assembly is released. 

The flow of the cement slurry through the casing 
string is continued whereby the bottom plug and baffle 
assembly are displaced through the casing string into 
landing contact on the float collar. The closed bottom 
plug is then opened by exerting a predetermined fluid 
pressure on a rupturabie valve member attached there- 
to so that the cement slurry Is flowed through the casing 
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string into the annulus. A displacement fluid behind a 
top cementing plug is next flowed into the casing string 
whereby the top plug is displaced into landing contact 
with the bottom plug and the cement slurry is displaced 
into the annulus. Thereafter the cement slurry Is allowed 
to set into a hard impermeable mass in the annulus. 



Claims 

1. A method of placing casing (1 2) In a horizontal well 
bore section (14) of a horizontal well which section 
contains drilling fluid, the method comprising the 
steps of (a) connecting a float shoe ( 1 8) to the lower 
end of a first joint of casing (20) and running said 
first joint (20) into said well; (b) connecting addition- 
al joints of casing to said first joint (20) as said joints 
are run Into said well without filling said joints with 
drilling or other fluid thereby forming a siring of cas- 
ing (12) containing only air (25); (c) connecting a 
float collar (22) to said string of casing; (d) connect- 
ing additional joints (26) of casing to said string of 
casing above said float collar (22) without filling said 
joints (26) with drilling or other fluid whereby said 
joints contain only air (25) or filling said joints (26) 
with a low density fluid (38) as said joints (26) are 
run into said well; (e) connecting a selectively open- 
able and releasable closed baffle assembly (34; 90) 
within the interior of said string of casing (26) there- 
by trapping said air (25) or low density fluid (38) 
within the portion of said string of casing (36) be- 
tween said float collar (22) and said baffle assembly 
(34;90) whereby that portion (36) of said string of 
casing (26) and the portion (24) filled with air (25) 
between said float collar (22) and said float shoe 
(18) are buoyed up by drilling fluid (16) in said hor- 
izontal well bore section (14) of said well thereby 
reducing the drag on said portions (24; 36) during 
their placement In said horizontal well bore section 
(14), said baffle assembly (34;90) being closed by 
a predetermined fluid pressure operable valve 
member (72; 1 36) attached thereto and being con- 
nected within the interior of said string of casing (12) 
by a releasable fluid pressure operable connector 
(35) attached thereto; (f) connecting additional 
joints of casing (28) to said string of casing (12) 
above said closed baffle assembly (34; 90) and fill- 
ing said joints (26) with drilling fluid (16) as said 
joints are run into said well until said buoyed up por- 
tions (24; 36) of said string of casing (1 2) are placed 
in a desired location in said horizontal well bore sec- 
tion (14) of said well; and (g) opening said closed 
baffle assembly (34; 90) by exerting said predeter- 
mined fluid pressure on said valve member (72; 
1 36) attached thereto whereby fluids may be flowed 
through said string of casing (12) into the annulus 
(13) between said string of casing (12) and said 
well. 



2. A method according to claim 1 , comprising the fol- 
lowing steps after step (g): (h) flowing one or more 
fluids through said string of casing (12) and said an- 
nulus (13) whereby said annulus (1 3) is conditioned 
5 for receiving a cement sluny (1 52); (i) flowing a ce- 
ment slurry (1 52) through said string of casing (12) 
and into said annulus (13); and (j) allowing said ce- 
ment slurry (152) to set in said annulus (13). 

10 3. A method according to claim 1 , comprising the fol- 
lowing steps after step (g): (k) allowing said air (25) 
in said string of casing (1 2) to percolate through said 
casing (12) to the surface; (1) flowing one or more 
fluids through said string of casing (1 2) and said an- 

IS nulus (1 3) whereby said annulus (13) is conditioned 
for receiving a cement slurry (152); (m) flowing a 
cement slurry (152) behind a selectively openable 
bottom cementing plug (80; 150; 142) into said 
string of casing (1 2) whereby said bottom plug (80; 

20 1 50; 1 42) is displaced Into landing contact with said 
closed baffle assembly (34; 90), said bottom plug 
(80; 1 50; 1 42) being closed by a predetermined fluid 
pressure operable valve member (154) attached 
thereto; (n) releasing said baffle assembly (34; 90) 

25 from its connection with the interior of said string of 
casing (12) by exerting said predetermined fluid 
pressure by way of said bottom plug (80; 150; 142) 
on said connector (35) attached to said baffle as- 
sembly (34; 90); (o) continuing the flow of said ce- 

30 ment slurry (152) through said string of casing (12) 
whereby said bottom plug (80; 150; 142) and said 
baffle assembly (34; 90) are displaced through said 
string of casing (12) and land on said float collar 
(22); (p) opening said closed bottom plug (80; 150; 

35 142) by exerting said predetermined fluid pressure 
on said valve member (154) attached thereto 
whereby said cement slurry (152) can be flowed 
through said string of casing (12) into said annulus 
(13); (q) flowing a displacement fluid (158) behind 

40 a top cementing plug (1 56) into said string of casing 
(12) whereby said top plug (156) is displaced into 
landing contact with said bottom plug and said ce- 
ment slurry Is displaced into said annulus; and (r) 
allowing said cement slurry (152) to set in said an- 

45 nulus (13). 

4. A method according to claim 1 , 2 or 3, wherein said 
predetermined fluid pressure operable valve mem- 
ber (72; 136) attached to said baffle assembly (34; 
50 90) is comprised of a rupturable member sealingty 
attached over an opening in said baffle assembly 
(34; 90) which ruptures when said predetermined 
fluid pressure is exerted thereon. 

55 5. A method according to claim 1 , 2, 3 or 4, wherein 
said drilling fluid is a liquid having a density of from 
9 to 20 pounds per gallon (1078 to 2396 Kg m'^). 
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6. A method according to claim 5, wherein said drilling 
fluid has a density of from 12 to 15.5 pounds per 
gallon (1438 to 1857 Kg m*^). 

7. A method according to any preceding claim, where- 5 
in said tow density fluid comprises water, an aque- 
ous emulsion, an aqueous foam or a hydrocarbon 
liquid. 

8. An apparatus (10) for facilitating the placement of io 
a casing string (12) in a horizontal well bore section 

(1 4) of a horizontal well containing drilling fluid (16), 
said apparatus comprising a float shoe (18) at- 
tached to the end of said casing string (12) which 
first enters said horizontal well bore section (14) is 
during placement; a float collar (22) connected In 
said casing string (1 2) for trapping air (25) in a first 
portion (24) of said casing string (1 2) thereby caus- 
ing said first portion (24) to be buoyed up during 
placement in said horizontal well bore section (14) 
by said drilling fluid (16) therein whereby drag on 
said first portion (24) is reduced; and a selectively 
openable and reieasable closed baffle means (34; 
90) connected in said casing string (12) for trapping 
air (25) or a low density fluid (38) in a second portion 25 
(36) of said casing string (12) thereby causing said 
second portion (36) to be buoyed up during place- 
ment In said horizontal well bore section (1 4) by said 
drilling fluid (16) therein whereby drag on said sec- 
ond portion (36) is reduced, said closed baffle 30 
means (34; 90) including a predetermined fluid 
pressure operable valve (72; 1 36) attached thereto 
and being connected in said string of casing (1 2) by 
a predetermined fluid pressure operable reieasable 
connector assembly (35). 3S 



mit fluid pressu re exerted on it to said shear pin (62). 

11. Apparatus according to claim 8 or 9. wherein said 
predetermined fluid pressure operable reieasable 
connector assembly (35) attached to said baffle 
means (90) comprises: a threaded casing sub (92) 
having an annular collet retaining recess (94) 
formed in an interior surface thereof threadedly con- 
nected to said casing string (12); a cylindrical collet 
(96) disposed within said sub (92) and retained 
therein by said retaining recess (94); a collet releas- 
ing sleeve (106) slidably disposed within said collet 
(96) positioned to engage a cementing plug (80; 
150; 142) displaced into landing contact therewith; 
at least one shear pin (1 1 0) engaged with said collet 
(52) and extending into a recess (11 2) in said collet 
releasing sleeve (106); and a cementing plug (80; 
150; 1 42) adapted to land on said releasing sleeve 
(106) and transmit fluid pressure exerted on it to 
said releasing sleeve (106) and to said shear pin 
(110). 

1 2. Apparatus according to claim 1 0 or 1 1 , wherein said 
cementing plug (80; 150; 142) includes a predeter- 
mined fluid pressure operable valve (72; 154) at- 
tached thereto for allowing the passage of a cement 
slurry (152) therethrough. 

13. Apparatus according to claim 1 2, wherein said pre- 
determined fluid pressure operable valve (72; 154) 
attached to said cementing plug (80; 150; 142) is 
comprised of a rupturable member sealingly at- 
tached over an opening in said cementing plug (80; 
150; 142) which ruptures when said predetermined 
fluid pressure is exerted thereon. 



9. Apparatus according to claim 8, wherein said pre- 
determined fluid pressure operable valve (72; 1 36) 
attached to said closed baffle means (34; 90) is 
comprised of a rupturable member sealingly at- 40 
tached over an opening (70; 114) in said baffle 
means (34; 90) which ruptures when said predeter- 
mined fluid pressure is exerted thereon. 

10, Apparatus according to claim 8 or 9, wherein said 45 
predetermined fluid pressure operable reieasable 
connector assembly (35) attached to said baffle 
means (34) comprises: a collet retainer (32) 
clamped between adjacent joints (26; 28) of said 
casing string (12); a collet (52) retained within said so 
collet retainer (32); a collet releasing sleeve (60) sl- 
idably disposed within said collet (52) positioned to 
sealingly engage a cementing plug (80; 150) dis- 
placed into landing contact therewith; at least one 
shear pin (62) engaged with said collet (52) and ex- ss 
tending into a recess (64) in said collet releasing 
sleeve (60); and a cementing plug (80; 150; 142) 
adapted to land on said releasing sleeve and trans- 



14. Apparatus according to any of claims 8 to 13, 
wherein said closed baffle means (34; 90) further 
comprises slidable wiper (76; 1 32) means attached 
thereto; said closed baffle optionally further com- 
prising a seat (66) for sealingly receiving said ce- 
menting plug (80; 1 50; 1 42) attached to said releas- 
ing sleeve (60; 106). 

1 5. Apparatus according to claim 1 1 or to any of claims 
1 2, 1 3, and 1 4 when appendant to claim 1 1 , wherein 
said closed baffle means (90) further comprises 
said collet (96) including an annular recess (124) 
disposed in an exterior surface thereof; an annular 
lip seal (126) disposed in said recess (124) for pro- 
viding a seal between said collet (96) and the inte- 
rior surface of said casing sub (92); and an O-ring 
(128) disposed in said recess (124) between said 
collet (96) and said lip seal (126) for facilitating the 
movement of said lip seal (1 26) into sealing contact 
with said interior surface of said casing sub (92) 
when fluid pressure is exerted thereon. 
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16. A selectively operable and releasable closed baffle 
assembly (90) for attachment within a pipe string 
(12), which baffle assembly comprises an Internal 
collet retainer (1 41 ) adapted to be connected to said 
pipe string (12); a cylindrical collet (96) disposed 
within and retained by said collet retainer (141) hav- 
ing an annular recess (124) formed in an exterior 
surface thereof; an annular lip seal (126) disposed 
in said recess (124) for providing a seal between 
said collet (96) and the interior surface of said pipe 
string; an O-ring (1 28) disposed in said recess (1 24) 
between said collet (96) and said lip seal (126) for 
facilitating the movement of said lip seal (126) into 
sealing contact with said interior surface of said pipe 
string (12); a collet releasing sleeve (106) sitdably 
disposed within said collet (96) positioned to en- 
gage a cementing plug (142) displaced into landing 
contact therewith; at least one shear pin (110) en- 
gaged with said collet (96) and extending into a re- 
cess (1 1 2) In said collet releasing sleeve (106), said 
shear pin (110) shearing when a predetermined flu- 
id pressure is exerted on said collet releasing 
sleeve (1 06) by a cementing plug (1 42) landed ther- 
eon; a baffle member (90) sealingiy connected to 
said collet (96) having an opening (114) there- 
through; and a predetermined fluid pressure oper- 
able valve means (136) sealingiy attached to said 
opening (114) in said baffle member (90). 

17. An assembly according to claim 16, wherein said 

collet retainer is a threaded pipe sub (92) having an 
annular collet retaining recess (94) formed in an in- 
terior surface thereof threadedly connected in said 
pipe string (12). 

18. A selectively operable and releasable closed baffle 
assembly (34) for attachment within a pipe string 
(12), which baffle assembly comprises a collet re- 
tainer (32) adapted to be connected said pipe string; 
a collet (52) disposed within and retained by said 
collet retainer; a collet releasing sleeve (60) slidably 
disposed within said collet (52) positioned to en- 
gage a cementing plug (80; 150) displaced into 
landing contact therewith; at least one shear pin 
(62) engaged with said collet and extending into a 
recess (64) in said collet releasing sleeve (60), said 
shear pin shearing when a predetermined fluid 
pressure is exerted on said collet releasing sleeve 
(60) by a cementing plug (80; 150) landed thereon; 
a baffle member (50) sealingiy connected to said 
collet (52) having an opening (70) therethrough; 
and a predetermined fluid pressure operable valve 
means (72) sealingiy attached to said opening (70) 
in said baffle member (150). 

19. An assembly according to claim 18. wherein said 
collet retainer (32) is a cylindrical member having 
an annular lip portion (58) extending outwardly 



therefrom for clamping engagement between the 
ends of adjacent pipe joints (26; 28). 

20. An assembly according to claim 16, 17, 18 or 19, 
s wherein said closed baffle assembly (34; 90) further 

comprises slidable wiper means (76; 132) attached 
thereto. 

21. An assembly according to any of claims 16 to 20, 
10 wherein said closed baffle assembly (34; 90) further 

comprises a seat (66; 120) for sealingiy receiving 
said cementing plug (80; 1 50; 1 42) attached to said 
releasing sleeve (60; 106). 
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